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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document was developed in response to worldwide demand for specifications for fork arm
extensions and telescopic fork arms.

Fork arm extensions are used as an economic means of extending the effective blade length of fork
arms on industrial trucks. They are available with either a closed rectangular cross-section or an open
inverted-channel cross-section.

Where possible, preference should be given to using a longer fork rather than an extension. If extensions

are memwwwmn type of
extenpsion.

Teleqcopic fork arms replace standard fork arms and provide the truck operator (yith the means of
adjusting the fork arm blade length. They are available either as simple variableilength fork arms for
handling loads of varying dimensions or, alternatively, for reaching out or retracting palletjzed loads in
double-deep stacking and de-stacking operations.

© IS0 2022 - All rights reserved v
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Industrial trucks — Fork arm extensions and telescopic
fork arms — Technical characteristics and strength
requirements

1

This

and
arm

Scope

felescopic fork arms for industrial trucks. It applies to fork arm extensions and [tel
4, as defined in ISO 5053-2, designed for use on industrial trucks and stacking liftitruck

in ISP 5053-1, having fork arm carriers and, in the case of fork arm extensions, fork’arms cq
ISO 4330.

This|document does not apply to integral transverse telescopic fork dewvices or scissor-

devi

2
The

es.

Normative references

following documents are referred to in the text in such*a way that some or all of t

constitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenceddocument (including any amendme

ISO

3691-1, Industrial trucks — Safety requirements and verification — Part 1: Self-propell

truchls, other than driverless trucks, variable-reachdrucks and burden-carrier trucks

ISO ]

691-2, Industrial trucks — Safety requiréments and verification — Part 2: Self-propel

reach trucks

ISO 4330:2002, Fork-lift trucks — Fork-arms — Technical characteristics and testing

r

[erms and definitions

For the purposes of thisdocument, the following terms and definitions apply.

ISO gnd IEC maintainytérminology databases for use in standardization at the following adc

3.1

ISO Onling browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

document specifies technical characteristics and strength requirements for fork amnj extensions

escopic fork
5, as defined
nforming to

\ction reach

heir content
applies. For
hts) applies.

bd industrial

led variable-

Iresses:

parent fork arm
fork arm having the rated capacity at the rated load centre distance, blade length and blade cross-
section for which a fork arm extension is specifically designed

3.2
test

load

Fgx and F; applied load for verifying the strength of fork arm extension and telescopic fork arms,
respectively, by physical testing or calculation

4

b

Symbols

Fork arm blade width (mm)

© IS0 2022 - All rights reserved


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=a83365ef39555d51ea24e9879edbd6e5

ISO 13284

:2022(E)

C Rated capacity of each parent fork arm (kg)
Cg Rated capacity of each fork arm extension (kg)
Cr Rated capacity of each telescopic fork arm in the fully retracted mode (kg)

CregxT Rated capacity for each telescopic fork arm in the fully extended mode (kg)

D Rated load centre distance of each parent fork arm (mm)

Dg Rated load centre distance of each fork arm extension (mm)

Dy Rhated load centre distance of each telescopic fork arm in the fully retracted mode (mm)
Dpexr  Rptedload centre distance for each telescopic fork arm in the fully extended mode (mm]
Fpx Te¢st/design load for open- and closed-section extensions (N)

Fr Te¢st/design load for telescopic fork arms (N)

l Blade length of the parent fork arm or of the fully retracted telescopic’arm (mm)

5 Blade length of the fork arm extension or of the fully extended<¢elescopic arm (mm)

L, =091, - (mm)

M Stress modulator

R Safety factor, as specified in 6.1 of ISO 2330:2002

S Total lateral clearance between the parent fork and the fork arm extension (mm)

Y, Artual material yield strength of extension material (MPa)

Y, Minimum specified material yield\strength of extension material (MPa)

Z Se¢ction modulus of the exten$ion of the fork-arm tip (mm3)

o Blickling strength in the fork-arm extension (MPa)

g Atceleration due te gravity (9,8 m/s2)

5 Requirements for rated capacity and rated load centre distance

5.1 Forkprm

The rated capaeity{EandratedHoad-centre-distanee P orthe parentforkarmofquantity-produ

tion

shall conform with ISO 3691-1 and ISO 3691-2. For rated capacities of 5 500 kg and above, the rated load

centre dista

nce shall be as specified in ISO 3691-1.

5.2 Fork arm extension

The rated capacity (Cg) and rated load centre distance (Dg) for each fork arm extension shall be
proportional to the rated capacity (C) and rated load centre distance (D) for the parent fork arm, as

given in Formula (1):

@)
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Telescopic fork arm

The rated capacity (Cy) and rated load centre distance (Dg) for each telescopic fork arm shall both be as
specified in ISO 3691-1and ISO 3691-2, in kilograms and millimetres respectively, when the telescopic
fork arm is in the fully retracted mode.

In extended mode, the rated capacity and load centre distance shall be specified by the manufacturer.

6 Requirements for fork arm extensions

6.1

The |
conf

l

whet

NOTH
many

6.2
Fork

6.3
To d¢

Length

plade length [ of the parent fork arm for open-section and closed-section fork arih extgnsions shall
rm to the following Formulae (2) and (3):

> 750 mm (2)
20,6-/ 3

e [; is the blade length of the fork arm extension.

facturer or fork arm manufacturer and the user; and marked+accordingly.

Accidental disengagement

Yield strength and Safety factor

ttermine the actual yield strength,of the material which has been used to manufactur

exte
com
toin
Rin

|

6.4

For g
Figu

extei;sion, itis necessary to have a tensile test result from a sample of that material. Prior t

Subject to a risk assessment, extensions beyond this limit can be agreed between the industrial truck

arm extensions shall be designed to preventaccidental disengagement from the parent fork arm.

e a fork arm
h testing the

sions, an equivalent sample-shall be tensile tested. The resulting yield strength valug, Y,, shall be

ared to the minimum yield strength specified for the material used, Y,,,. This factor s
‘rease the testload to-ensure that a minimum yield strength material will provide the
ccordance with 6.4;

f the value of ¥;cahnot be determined, then apply Y,/Y,, = 1,8, in Formula 4

Test / design load

pen-séction and closed-section fork arm extensions, a test load 0,5F, shall be applied
re’l, and Formula (4):

-1

hall be used
safety factor

as shown in

See Clause 8 for the specific testing details and requirement.

©ISO
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0,9(4

0,14

Figure 1 — Test/design load (applied twice)
for open-section and closed-section fork-arm extensions

g|R-Cg Dg 1y

Foy =2 4
BX =050, Y, (4)

NOTE The diagram is based on twin point loading. The load 0,5Fy applied at 0,1/, is optional during tgsting
and does notfaffect the result.

6.5 Openfsection fork arm extension retaining system

For open-seftion fork arm extensions, the strength of theretaining system specified in 6.2 shall suktain
the test/desjign load 0,5Fx shown in Figure 2.

The extensipn retaining device shall limit the vertical movement of the fork arm extension, at the heel
end, to 20 mm, and shall show no permanent deférmation.

0,944

-

0,5Fex

Figure 2 — Test/design load for open-section fork arms

6.6 Lateral clearance

Lateral clearance between the fork arm extension and parent fork arm shall satisfy the following
requirement.

4 © IS0 2022 - All rights reserved
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The total lateral clearance S shall not exceed 0,1 times the blade width b, and shall be not more than

10 m

m. This is shown in Figure 3 a) and b):

05S b 055

05S b

055

7 1

7.1

The {
requ

The
facto

7.2

For t|
Figu

a) Open section b) Closed section

Figure 3 — Fork arm extensions

Requirements for telescopic fork arms

Strength

trength of telescopic fork arms in the retracted positionsusing a safety factor of R, sha
rements of 7.2.

strength of the extended portion of telescopic forkyarms in the extended position, ug
r of R, shall satisfy the requirements of 7.3.

Test load in fully retracted mode

plescopic fork arms in the fully retrasted mode, the test/design load F; shall be applied
‘e 4, and Formula (5):

I

T =9 -R-Cy

|l satisfy the

ing a safety

as shown in

(5)

©ISO
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Figure 4 — Test/design load for telescopic fork arms in the fully retracted mode
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7.3 Testload in fully extended mode

For telescopic arms in the fully extended mode, the test/design load Fy shall be applied as shown in
Figure 5, and Formula (6):

g-R-Cr_pxr Dr_pxr Y.
FT= R—EXT "“R—-EXT ‘a [6)
0,91 Y,

Where Dy gyt is normally 0,5 [

If the value of Y, cannot be determined, then apply Y,/Y,, = 1,8, in Formula (6).
0,9/,

-

0J5F 1

S v

Figure 5 — Test/design load for telescopic fork'arms in the fully extended mode

8 Verifigation and Testing

8.1 Generfal
The strength requirements of Clauses:6¢'and 7 shall be verified, either

a) by calcylation, to show thatledd Fiy or F; does not produce stresses in excess of the yield strgngth
of the component parts,or

b) by physjcal testing.

In the latter|case, théprocedure indicated in 8.3 shall be followed and the requirements of 8.4 satisfied.

8.2 Bucklingin fork arm extensions

Calculation for fork extensions shall include assessment of the buckling strength. This may be achieved

using the Formula (7)

0,5 Fgy -1
o= EX "2

7 M (7)

NOTE1 M is a stress modulator which is < 1 and usually between 0,4 and 0,8, depending upon the material
thickness and the design parameters.
NOTE 2  The modulator is required due to the buckling which promotes stresses higher than calculated using

the standard formulae. The value of the modulator can be determined by comparing the actual load required to
promote yielding to the theoretical load.

6 © IS0 2022 - All rights reserved
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